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SYSTEM AND METHOD FOR COMMUNICATING WITH A REMOTE 
COMMUNICATION UNIT VIA THE PUBLIC SWITCHED TELEPHONE 

NETWORK (PSTN) 

5 CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a continuation-in-part of U.S. Patent Application Ser. No. 
08/825,576, filed on April 28, 1999, and entitled "System and Method for 
Communicating with a Remote Communication Unit Via the Public Switched Telephone 
Network (PSTN)," which is a continuation-in-part of U.S. Patent Application Ser. No. 

10 08/895,720, filed on July 17, 1997, and entitled "Transmitter for Accessing Pay-Type 
Telephones," now U.S. Patent No. 5,926,531, which, in turn, is a continuation-in-part of 
U.S. Patent Application Ser. No. 08/825,576, filed on March 31, 1997, and entitled 
"Transmitter for Accessing Automated Financial Transaction Machines," which claims 
the benefit of U.S. Provisional Patent Application Serial No. 60/040,316, filed February 

15 14, 1997, and entitled "Card Replacement Transceiver For Use With Automatic Teller 
Machines," each of which are hereby incorporated by reference. 



FIELD OF THE INVENTION 

The present invention generally relates to communication systems, and more 
20 particularly to a system and method for communicating with a remote communication 
unit via the public switched telephone network (PSTN). 

BACKGROUND OF THE INVENTION 

In recent years, there has been tremendous growth in the telecommunications 
25 industry. This growth has been fueled, in large part, by the proliferation of the Internet. 
More particularly, one segment of the telecommunications industry relates to data 
communications. As is known, data communications relates to the communication of 
data (as opposed to voice) from one end point to another. Typically, some type of 
computer or computing device is located at each end point, each having a communication 
30 device (such as a modem) to carry out the necessary modulation and demodulation of the 
signal that is communicated between the two end points. 
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A typical system configuration includes two computers, or computing devices, 
remotely located, but configured to inter-communicate over the PSTN. As one example, 
such a system exists when communicating between a first computer located at a 
residential customer premises and a second computer located at, for example, a service 
5 provider. In a manner that is well known, the first computer may initiate the connection 
by instituting a dial-up procedure, whereby it establishes a connection across the PSTN to 
make a second computer located at, for example, a service provider location. Once the 
connection is established, data communications may be freely exchanged between the 
first computer and the second computer, over the PSTN. 

10 Remote computing devices, such as laptop computers, electronic schedulers, 

palmcorders, and other similar devices (also referred to herein as personal access devices) 
can be similarly configured for communication with a remote computing device. In one 
configuration, a jack or I/O port may be provided on the personal access device to allow a 
direct electrical connection (via cable) between the personal access device and, for 

1 5 example, a RJ- 1 1 phone jack. However, in many situations phone jacks are not readily 
available. Therefore, an alternative means for communicating between two remote 
computing devices is desired. 

Cellular systems are known to provide one such configuration. Referring to Fig. 
1, the system 10, as is known in the prior art, illustrates the data communications 

20 connection between the laptop computer 12 and a remote communication unit 14. The 
communication path established between laptop computer 12 and a remote 
communication unit 14 includes a cellular link 16 and a PSTN link 18. As is known, 
electrical hookups may be provided to electrically connect the computer 12 to a cellular 
phone 20. This "hookup" in part includes a cellular modem (not shown) within the 

25 computer 12. This cellular modem may communicate with this cellular phone 20 via a 
direct electrical connection. The cellular phone 20, in turn, communicates via 
electromagnetic waves to a nearby cellular base station 22 (located within the cell 24). 
The cellular base station 22 then relays this information to a mobile telephone switching 
office (MTSO) 26. In a manner that is known, the MTSO 26 may be disposed for 

30 communication with other cellular base stations (not shown), as well as the PSTN 18. 

Therefore, information maybe communicated from the laptop computer 12 to the remote 
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computing device 14 by way of cellular telephone 20, cellular base station 22, MTSO 26, 
and the PSTN 18. 

The communication system 10 illustrated in Fig. 1 provides one configuration for 
communicating data between a transitory computing device (laptop 12) and a remote 
5 communication unit 14. However, existing configurations have several drawbacks. First, 
the communication channel established in a cellular link is inherently noisy and, 
therefore, unreliable. As a result, many errors can occur, leading to retransmissions of 
data, which slow down the effective communication link. In addition, most cellular 
service providers charge a relatively substantial fee for cellular phone usage. Therefore, 
10 a person is generally billed for each minute that they are communicating across the 
cellular phone 20. 

Accordingly, an alternative configuration is desired that overcomes the 
shortcomings noted above. 

15 SUMMARY OF THE INVENTION 

Certain objects, advantages and novel features of the invention will be set forth in 
part in the description that follows and in part will become apparent to those skilled in the 
art upon examination of the following or may be learned with the practice of the 
invention. The objects and advantages of the invention may be realized and obtained by 
20 means of the instrumentalities and combinations particularly pointed out in the appended 
claims. 

To achieve the advantages and novel features, the present invention is generally 
directed to a system and method for communicating between a personal data access 
device and a remote communication unit. In accordance with one aspect of the invention, 

25 a system for communicating with a remote communication unit via a public switched 
telephone network (PSTN) is provided for facilitating communications between a 
personal data access device and a remote communication unit. The personal access 
device executes a program that communicates with the remote communication unit via 
the PSTN. The system includes a radio frequency (RF) transceiver associated with the 

30 personal data access device and in communication with the program. The system also 
includes a public, pay-type telephone, electrically connected to communicate over the 
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PSTN. The system includes a second RF transceiver interfaced with the telephone and 
configured for communication with the RF transceiver in the personal data access device. 
A controller interfaced with the telephone is responsive to communications received from 
the first RF transceiver. The controller is configured to seize a phone line, initiate, and 
5 establish a data communication link over the PSTN to the remote communication unit 
designated by the personal data access device. The controller is also configured to allow 
simultaneous voice and data communications over the PSTN. The controller and the 
program are also configured to maintain two-way communication between the personal 
data access device and the remote communication unit via the PSTN and the RF link. 

10 The controller is further configured to terminate the data communication link over the 
PSTN to the remote communication unit designated by the personal data access device 
upon receiving a termination communication from the first RF transceiver. 

In accordance with another aspect of the present invention, a system for 
communicating with a remote communication unit via a public switched telephone 

15 network (PSTN) is provided for facilitating communications between a personal data 
access device and a remote communication unit. The personal access device executes a 
program that communicates with the remote communication unit via the PSTN. The 
system includes a radio frequency (RF) transceiver associated with the personal data 
access device and in communication with the program. The system also includes a 

20 communication device, electrically connected to communicate over the PSTN. The 

system includes a second RF transceiver interfaced with the communication device and 
configured for communication with the RF transceiver in the personal data access device. 
A controller interfaced with the communication device is responsive to communications 
received from the first RF transceiver. The controller is configured to seize a phone line, 

25 initiate, and establish a data communication link over the PSTN to the remote 

communication unit designated by the personal data access device. The controller is also 
configured to allow simultaneous voice and data communications over the PSTN. The 
controller and the program are also configured to maintain two-way communication 
between the personal data access device and the remote communication unit via the 

30 PSTN and the RF link. The controller is further configured to terminate the data 

communication link over the PSTN to the remote communication unit designated by the 
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personal data access device upon receiving a termination communication from the first 
RF transceiver. 

In accordance with another aspect of the present invention, a method for 
retrofitting a public-pay telephone to provide wireless data network services to totable 
5 computing devices via the public switched telephone network (PSTN) is provided. 
In accordance with this aspect of the invention, the method includes the steps of 
interfacing a low-power transceiver with a pay-type telephone, providing public access to 
the low-power wireless transceiver, and enabling a totable computing device to 
communicate with the PSTN interface via the low-power wireless transceiver. 

10 In accordance with another aspect of the present invention, a method for providing 
wireless data network services to a totable computing device via the public switched 
telephone network (PSTN) is provided. In accordance with this aspect of the invention, 
the method includes linking a low-power wireless transceiver to a PSTN interface, 
providing public access to the low-power wireless transceiver, and enabling the totable 

1 5 computing device to communicate with the PSTN interface via the low-power wireless 
transceiver. 

DESCRIPTION OF THE DRAWINGS 

The accompanying drawings incorporated in and forming a part of the 
20 specification, illustrate several aspects of the present invention, and together with the 
description serve to explain the principles of the invention. In the drawings: 

FIG. 1 is a diagram illustrating a prior art system in which a laptop computer is 
disposed for communication with a remote communication unit via a cellular link and a 
PSTN link; 

25 FIG. 2 is a diagram illustrating a system constructed in accordance with the 

present invention, wherein a computer is disposed for communication with a remote 
communication unit via an RF link and a PSTN link; 

FIG. 3 is a block diagram illustrating certain components within a communication 
device (e.g., a telephone), in accordance with one embodiment of the present invention; 
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FIG. 4 is a block diagram illustrating certain components within a personal data 
access device (e.g., a laptop computer), in accordance with one embodiment of the 
present invention; 

FIG. 5 is a flowchart illustrating the top-level functional operation of a 
5 communicating device constructed in accordance with one embodiment of the present 
invention; 

FIG. 6 is a flowchart illustrating the top-level functional operation of a personal 
data access device constructed in accordance with one embodiment of the present 
invention; 

10 FIG. 7 is a diagram illustrating a system constructed in accordance with the 

present invention, wherein a handset is disposed for communication with a plurality of 
communication devices on a network; 

FIG. 8 is a diagram illustrating a system constructed in accordance with the 
present invention, wherein the controller and transceiver associated with the 
1 5 communication device are physically located outside of the communication device; 

FIG. 9 is a diagram illustrating a system constructed in accordance with the 
present invention, wherein the communication device is a node; 

FIG. 10 is a block diagram illustrating a typical business environment for 
implementing the described systems; and 
20 FIG. 1 1 is a flowchart illustrating the steps used to provide wireless data 

networking over a PSTN between a personal access device and a remote communications 
unit. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

25 Having summarized the present invention above, reference will now be made in 

detail to the description of the invention as illustrated in the drawings. While the 
invention will be described in connection with these drawings, there is no intent to limit it 
to the embodiment or embodiments disclosed herein. On the contrary, the intent is to 
cover all alternatives, modifications and equivalents included within the spirit and scope 

30 of the invention as defined by the appended claims. 
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Reference is now made to Fig. 2, which is a diagram that illustrates a 
communication system 100 constructed in accordance with the present invention. In 
short, the present invention provides an alternative system and method for 
communicating between a personal data access device, such as a laptop computer 112, 
5 and a remote communication unit 1 14. In accordance with the invention, a 

communication link between the remote communication unit 114 and the personal data 
access device 112 is substantially across the PSTN 118. However, to accommodate the 
flexibility and remote nature of the personal data access device 1 12, a short segment of 
the communication link is established through electromagnetic waves, preferably in the 

10 form of a radio frequency (RF) link 115. One can appreciate that other forms of wireless 
communication, such as an infrared link, could also be used. A communication device - 
a public pay-type telephone 120 in the illustrated embodiment - provides for the 
translation and intercommunication between the PSTN 118 and the RF link 115. 

It should be appreciated from the discussion herein, that the communication 

15 device may be provided in forms other than a public telephone 120. Indeed, 

communication devices may be provided in "nodes" that are disposed for communication 
with the PSTN 1 1 8, and which are inaccessible (hidden from view) from the general 
public. Nevertheless, they may be configured so that they may receive electromagnetic 
waves transmitted from a nearby personal data access device, in order to establish and 

20 maintain communications with a remote communication unit 1 14, in accordance with the 
present invention. 

Remote communication unit 114 may be a variety of devices for communicating 
with personal access device 112. In accordance with one embodiment, remove 
communication unit 1 14 may provide an interface between the PSTN 1 1 8 and access to a 

25 network such as a LAN, WAN, an Intranet, or the Internet. In this embodiment, the 
remote communication unit 1 14 is a gateway between personal access device 1 12 and 
other remote computers on the remote network. In another embodiment, remote 
communication unit 114 may itself be configured as a data server for communication 
with the personal access device. 

30 It should be appreciated that the personal data access device 112 may be any of a 

wide variety of devices, including but not limited to a desktop computer, a laptop 
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computer, a palm-corder, or any of a number of hand-held computing devices. As is 
known, there are many hand-held computing devices, like schedulers and organizers, that 
have communication capability. Additionally, smart cards or similar personal 
transmitting devices with two-way, stored-value capabilities may be used. Devices such 
5 as these may be modified to include an RF transceiver and other necessary components to 
operate in accordance with the present invention. Personal data access device 112 may 
communicate with remote devices allowing a user to communicate data of personal and 
public nature. For example, a user may use the personal access device to use a web 
browser to access public Internet web pages. Alternatively, personal access device 1 12 

10 may communicate with a remote server to download private, personal information such 
as email or calendar entries. 

In operation, a user of the personal data access device 112 may use the device 112 
in accordance with its ordinary functionality (e.g., computing, scheduling, etc.). When, 
however, it. is desired to access and inter-communicate with a remote computing device 

15 1 14, the personal data access device 112 may be readily configured to establish this 
communication. Indeed, in one embodiment, a personal data access device 112 may be 
configured, consistent with prior art devices, to establish communication with a remote 
communication unit 1 14 through a direct PSTN connection. In this regard, the device 
1 12 will be connected to, for example, a phone jack via a direct cable connection. 

20 If, however, a direct cable connection is not a viable option (i.e., the user of the 

personal data access device 1 12 is not near an accessible phone jack), then an alternative 
means of communication between the device 112 and the remote communication unit 114 
may be established and maintained in accordance with the present invention. By way of 
illustration, consider a person waiting on a flight in an airport wishing to check his or her 

25 e-mail messages, by dialing into a server at his or her place of employment, or an Internet 
service provider. In accordance with the present invention, the person may simply use 
the device 1 12 to initiate a dialout procedure via an RF link 115 through a nearby 
communication device such as telephone 120. It is assumed, for purposes of this 
illustration, that the nearby communication device incorporates a transceiver and other 

30 circuitry (discussed in connection with Fig. 3) in accordance with the present invention. 
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Thus, it will be appreciated that the telephone 120 of the present invention will 
include internal circuitry that is not presently a part of standard telephone circuitry. In 
this regard, reference is made to Fig. 3, which is a block diagram illustrating the basic 
components of this circuitry inside telephone 120. In the illustrated preferred 
5 embodiment, the telephone 120 includes a RF transceiver 122, an interface circuit 124, 
telephone circuitry 126, a handset 128, and a controller 130. The block denoted as 
"telephone circuitry" 126 should be understood as comprising components that are 
contained within standard telephones. Specifically, a typical telephone 120 will include 
an interface circuit 124, telephone circuitry 126, and handset 128. The interface circuit 

10 124 refers to the line driver and other interface circuitry that interfaces a telephone with 
the two wire pair of the local loop. 

In accordance with the present invention, additional circuitry, including a 
transceiver 122 and a controller 130 are integrated within the telephone 120. It should be 
appreciated that, in accordance with concepts and teachings of the present invention, the 

15 transceiver 122 need not be a RF transceiver, but could employ other technologies as 
well, such as infrared, ultrasonic, etc. However, in accordance with the preferred 
embodiment a RF transceiver 122 was selected. Indeed, in accordance with the preferred 
embodiment of the present invention a 900 MHz RF transceiver 122 was selected. In 
recent years, many cordless telephones have begun using 900 MHz RF transmission, 

20 which has been found to deliver better noise immunity in short distance RF 

communication. The classification of 900 MHz is rather loosely used, as precise 
communication frequencies typically vary slightly. The specific RF transceiver of the 
preferred embodiment may be the TR1000, manufactured by RF Monolithics, Inc. 
As is known, the TR1000 hybrid transceiver is well suited for short range, 

25 wireless data applications where robust operation, small size, low power consumption, 
and low-cost are desired. All critical RF functions are contained within the single hybrid 
chip, simplifying circuit design and accelerating the design-in process. The receiver 
section of the TR1000 is sensitive and stable. A wide dynamic range log detector, in 
combination with digital automatic gain control (AGC), provides robust performance in 

30 the presence of channel noise or interference. Two stages of surface acoustic wave 
(SAW) filtering provides excellent receiver out-of- band rejection. The transmitter 
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includes provisions for both on-off keyed (OOK) and amplitude-shift key (ASK) 
modulation. The transmitter employs SAW filtering to suppress output harmonics, for 
compliance with FCC and other regulations. 

Additional details of the TR1000 transceiver need not be described herein, 
5 because the present invention is not limited by the particular choice of transceiver. 

Indeed, numerous transceivers may be implemented in accordance with the teachings of 
the present invention. Such other transceivers may include other 900 MHz transceivers, 
as well as transceivers at other RF frequencies. In addition, infrared, ultrasonic, and other 
types of transceivers may be employed, consistent with the broad scope of the present 

10 invention. Further details of the TR1000 transceiver may be obtained through data sheets, 
application nodes, design guides (e.g., the "ASH Transceiver Designers Guide"), and 
other documentation which are published and known by persons in the art. One skilled in 
the art would appreciate that a wide range of acceptable transceivers and frequencies may 
be used within the scope and spirit of the invention. For example, transceivers 

15 manufactured by Chipcon and Texas Instruments could also be incorporated. The 

invention is also not limited by frequency, and thus transceivers operating in the 2.4 GHz 
and 5 Ghz spectrum are also within the scope of the invention. Furthermore, the 
transceivers may use a number of wireless methods such as single channel frequency 
hopping, multi-channel frequency hopping, or direct sequence spread spectrum. 

20 In keeping with the description of Fig. 3, the telephone 120 also includes a 

controller 130. The controller 130, as illustrated, is disposed for communication with the 
interface circuit 124 as well as the transceiver 122. The controller 130 may be provided 
in a variety of forms. For example, the controller may be provided through dedicated 
circuitry. Alternatively, the controller 130 may be implemented through more general- 

25 purpose circuitry, which may include a CPU (not shown) and a memory (not shown). In 
a manner that should be appreciated, the memory may store program code 132 that 
includes a series of instructions that may be executed by the CPU. In accordance with 
the inventive aspects, portions of the program code may include a first segment 134 that 
is configured to control communications between the telephone 120 and a remote 

30 communication unit 114 over the PSTN 1 18. A second segment 136 may be configured 
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to control RF communication between the telephone 120 and personal data access device 
112 over oftheRF link 115. 

It should be appreciated that persons having ordinary skill in the art (an electrical 
circuit designer) will readily appreciate how the controller 130 may be implemented, 
5 without requiring undue experimentation. Indeed, the specific implementation of the 
controller 130 will necessarily vary depending upon the specific transceiver 122 and the 
details of the interface circuit 124. What is significant for purposes of the present 
invention is that the controller 130 is designed to control the operation of the RF 
transceiver 122, so that the transceiver 122 effectively communicates with the personal 

10 data access device 112. Likewise, the controller 130 controls the interface circuit 124 so 
that the interface circuit may effectively communicate, via the PSTN 1 18, with a remote 
communication unit 1 14. Furthermore, it should be understood that the RF transceiver 
122 may be able to handle simultaneous communication between multiple personal data 
access devices at a time. Under these circumstances, controller 122 may be required to 

1 5 facilitate the necessary handshaking to allow the simultaneous communications. 

In accordance with the broader aspects of the present invention, various 
embodiments of the controller 130, and system 100, maybe implemented. In one 
embodiment, the system 100 may be designed so that all communications between the 
telephone 120 and the remote communication unit 1 14, via the PSTN 118, take place 

20 within the POTS (plain old telephone system) frequency band, which extends between 
approximately 0-4 kHz. In such an embodiment, if a person is using the telephone 120 in 
its ordinary fashion (i.e., by talking over the handset), then the controller 130 will be 
configured to prevent another person from establishing a connection, via the RF link 115, 
with the PSTN 1 18. Likewise, if a person has established a connection with a remote 

25 communication unit 1 14 via the PSTN 1 1 8 and RF link 115, then the controller is 

configured to prevent a person from disrupting this communication link by lifting the 
handset 128 and attempting to dial out, or otherwise. In one embodiment, once a 
communication link between the remote communication unit 114 and personal data 
access device 1 12 has been established, a person lifting the handset 128 to place a 

30 telephone call will simply hear a "dead" line, indicating that telephone is unavailable for 
current use. In alternative embodiments, the controller 130 may be interfaced with the 
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telephone circuitry 126 to provide, for example, a recording, so that the person lifting the 
handset may hear a recorded message that the line is currently in use, and that they 
should try again later. Such a configuration may be preferred, because such a recording 
would prevent a person from confusing a "dead" line as indicating that the telephone 120 
5 is out of order. 

In accordance with an alternative configuration of the present invention, the 
system 100 may be configured to allow simultaneous communication with multiple 
remote units. In one such configuration, the POTS frequency band may be dedicated for 
conventional voice communication between the handset 128 and a remote telephone 140. 

10 An alternative service, such as DSL (digital subscriber line), ISDN (integrated services 
digital network), Tl line, or other, may be implemented to handle data communications. 
As is known, and illustrated by reference 150, DSL communications occur in a frequency 
band that is above the POTS frequency band. Therefore, the controller 130 and interface 
circuit 124 may be configured to allow simultaneous voice and data communications over 

15 the same two wire pair local loop 145 to two separate remote destinations, without signal 
interference. In such an embodiment, data communicated between the personal data 
access device 1 12 and a remote communication unit 1 14 may be communicated over the 
PSTN between the central office (not shown) and a telephone 120 at a higher frequency 
range. As is known, the PSTN may include Therefore, the data communications may 

20 take place between the personal data access device 112 and a remote communication unit 
1 14 at the same time that voice communications may take place between the handset 128 
and the remote telephone 140, sharing the same local loop 145. 

Reference is now made to Fig. 4, which is a block diagram that illustrates the 
personal data access device 1 12 in accordance with one embodiment of the present 

25 invention. As previously described, the personal data access device 112 may be in the 
form of a personal computer, such as a laptop computer. As is known, a laptop computer 
includes a CPU 162, memory 164, as well as other circuitry or circuit cards that are 
utilized in the operation of the device 112. In accordance with the present invention, a 
transceiver 160 is also provided in order to establish and maintain communications with 

30 the transceiver 122 described in connection with Fig. 3. A modem 166 may also be 

provided for modulating the signal before delivering the signal to the RF transceiver 160. 
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In some implementations, however, the modem 166 may be integrated as a part of the 
transceiver 160. Accordingly, although a variety of transceiver technologies maybe 
employed, it will be appreciated that transceiver 160 will be compatible with the 
transceiver 122. An interface circuit 167 may also be provided and configured to 
5 interface the CPU 160 with the RF transceiver 160. Of course, the specific 

implementation of the interface circuit 167 will necessarily depend upon the specific 
transceiver 160 and CPU 162 that are implemented. Program code (not shown) stored 
within the memory 164 may be used to instruct the CPU 162, so as to control the 
operation of the RF transceiver 160. 

10 In another embodiment, a handset 168 (illustrated in dash line) may be provided 

and coupled to the modem 166. Implementing technology such as simultaneous voice 
data (SVD) technology, the device 1 12 may communicate both voice and data 
information with a remote communication unit 1 14, through the communication path 
provided by the inventive system 100. 

15 Having described the principal hardware components of a system 100 constructed 

in accordance with the invention, reference is now made to Figs. 5 and 6, which are 
flowcharts that illustrate the top-level functional operation of a telephone 120 and a 
personal data access device 1 12, in accordance with one embodiment of the invention. 
Referring first to Fig. 5, a flowchart 200 illustrates the operation of a telephone 120 (or 

20 other communication device), constructed in accordance with one aspect of the present 
invention. As mentioned above, a system constructed in accordance with the invention 
may be implemented in various configurations. One configuration may allow 
simultaneous communication between a personal data access device 1 12 with a remote 
communication unit 1 14, and the telephone handset 128 with a remote telephone 140. In 

25 alternative configuration, such simultaneous communication is prohibited. A flowchart 
200 of Fig. 5 illustrates the top-level operation of a system constructed in accordance 
with the alternative (i.e., no simultaneous communication) configuration. 

After a power up reset, for example, the system may evaluate whether the 
telephone handset 128 is on hook or off hook (step 202). If the handset is off hook, then 

30 the controller 130 dedicates communications over the PSTN line 145 to the handset 128 
(step 220). In one implementation, the controller 130 may check to determine whether 

13 



TKHR Docket No.: 81607-1061 



the transceiver 122, in response to a request from the personal data access device 1 12, has 
requested communication over the PSTN (step 222). If so, the controller may control a 
reply message via the RF link 1 15 to the personal data access device 1 12, and inform the 
personal data access device 1 12 that the line is busy, and therefore unavailable (step 224). 
5 Thereafter, the controller may loop back to step 202. So long as the handset 128 remains 
off hook, the PSTN communication link 145 will "belong" to the handset 128. 
Once, however, the handset 128 is replaced and the telephone is no longer off hook, then 
the controller may check to determine whether the transceiver 122 has requested the 
PSTN communication link 145 (step 204). If not, the controller may loop on steps 202 

10 and 204, until either the handset 128 is taken off hook or the transceiver 122 has 

requested the PSTN communication link 145. Once the transceiver 122 has requested 
communication over the PSTN link 145, then the controller controls communications 
between the transceiver 122 in the personal data access device 1 12 to retrieve 
initialization and start-up information. For example, the personal data access device 1 !2 

15 may communicate to the controller 130 the telephone number that is to be dialed in order 
to establish a communication link with a remote communication unit 1 14. The signaling 
that takes place in order to establish this link need not be described herein, as it should be 
appreciated by persons skilled in the art. 

The controller may verify (step 208) that the communication link has been 

20 properly established. If not, the controller may return to step 202, and proceed as 

described above. If, however, the communication link has been properly established, 
then the controller will control the operation of the telephone 120 to relay 
communications between the PSTN 118 and the remote transceiver 160 of the personal 
data access device 112. In an embodiment that prohibits simultaneous communication 

25 between the device 1 12 and remote communication unit 1 14, and the handset 128 and a 
remote telephone 140, the controller 130 may be configured to check (during data 
communications) to determine whether the handset 128 is lifted (step 212). If so, the 
controller 130 may be configured to control the playback over the handset 128 of a 
recorded message (step 214). Such a message may inform the person lifting handset that 

30 the line is temporarily in use and that the person should try back again later. Such a 
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feature helps to prevent confusion by the person as to whether the line may be dead, or 
telephone malfunctioning. 

As the controller 130 operates to relay communications between the PSTN 118 
and the personal data access device 1 12, it may also check for a termination sequence 
5 (step 216). Specifically, the controller 130 may evaluate messages received from the 
personal data access device 1 12 for a particular sequence that would identify the desire 
on the part of the device 1 12 to terminate the connection with the remote communication 
unit 114. Of course, in the preferred embodiment, program code within the device 112 
will communicate this desire to the remote communication unit 1 14 before issuing a 
10 termination sequence to the controller 130. Once such a termination sequence is 

received, the controller then controls the signaling to terminate the PSTN connection 
(step 218). Thereafter, the controller may return to step 202 and proceed as described 
above. 

Reference is now made to Fig. 6, which is a flowchart 300 illustrating the top- 

15 level functional operation of the control aspect of one embodiment of the personal data 
access device 112. At a first step (step 302) the device 112 may determine whether it 
wishes to request communication with a remote device over the PSTN. If not, the device 
1 12 may continue to operate in its normal, functional fashion (step 304). If, however, the 
PSTN communication connection is desired, then the device 1 12 will transmit, via 

20 electromagnetic waves, a certain signaling sequence (step 306) to the transceiver 122 
integrated within the telephone 120, or other communication device. The device 1 12 
may then check for a responsive message (sent from the telephone 120) to determine 
whether the line is available (step 308). As illustrated in Fig. 5, the controller 130 of the 
telephone 120 may send a reply message if the line is unavailable (step 224). If step 308 

25 determines that the line is not available, or it receives no response at all (indicating that 
there is no nearby transceiver connected to the PSTN), then it may display an appropriate 
message to the user, and thereafter return to step 302. If, however, a line is available, 
then the device 1 12 relays or exchanges the necessary information, via electromagnetic 
waves, with the transceiver 122 of the telephone 120 (step 310), in order for the 

30 controller 130 to establish a communication link with remote communication unit 1 14. 
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The device 1 12 may then check to determine whether a communication link with 
remote communication unit 1 14 was properly established (step 314). If not, it may 
display an appropriate message to the user (step 312) and returns to step 302. If, 
however, a proper communication link was established between the controller 130 and 
5 the remote communication unit 1 14, then the device 1 12 will proceed to communicate 
with the remote communication unit 1 14 via RF link 115 and the PSTN 118. This 
communication will continue until the device 1 12 seeks to terminate the connection. 
Therefore, the device 1 12 may evaluate whether it wishes to disconnect (step 318) the 
connection. If not, the flowchart 300 indicates that the device may simply loopback to 
10 step 316, where communication continues. If, however, the device 112 wishes to 
disconnect the communication link, then it communicates via electromagnetic waves 
appropriate disconnect signaling (step 320) to the controller 130 of the telephone 120. 
Thereafter, the device 112 may return to step 302, where it may proceed as previously 
described. 

1 5 As explained above, RF transceiver 122 may be able to handle simultaneous 

communication between more than one personal data access device 1 12 at a time. In this 
situation, each device 112 may maintain a communication link with remote 
communication unit 1 14 at the same time according to flowchart 300. 

Now looking to FIG. 7, system 700 is depicted in which a portable handset 705 

20 communicates with remote communication unit 114. As described above in relation to 
system 100, the personal access device 112 (FIG. 4) may be any one of a number of 
totable, or fixed, devices such as a desktop computer, laptop computer, or PDA. In 
accordance with system 700, personal data access device 112 of FIG. 4 is embodied as a 
portable handset 705. The portable handset 705 enables a user to communicate voice 

25 information to remote communications unit 114. The handset 705 includes a microphone 
to receive voice signals and a speaker to convert received communications into audible 
sound. Handset 705 may already be configured to use cellular technologies such as 
GSM, CDMA, or TDMA and may be implemented with analog or digital transmission 
signals. 

30 The voice signals may be transmitted between remote communications device 114 

and handset 705 in at least two ways. In a first embodiment, packeted voice signals are 
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sent from portable handset 705 over RF link 1 15 to telephone 120. Telephone 120 
converts the packeted data into analog voice signals which are then communicated across 
the POTS voice band of the PSTN. In a second embodiment, packeted voice signals are 
sent over RF link 115 and forwarded across the PSTN to remote communication unit 1 14 
5 where they may be decoded into the analog signal. These processes will now be 
described in more detail. 

The portable telephone 705 of the first embodiment of system 700 digitizes a 
user's analog voice signals into data packets. The digitization process is typically 
performed by a digital signal processor (DSP) embedded within the portable phone 705. 

10 The data packets are then delivered across RF link 115 from RF transceiver 160 (FIG. 4) 
to RF transceiver 122 in telephone 120. The data packets may be assembled using the 
well known internet protocol (IP) which provides error checking and addressing. 
Telephone 120 may also have an embedded DSP for decoding the data packets sent from 
the RF transceiver 160 back into analog voice signals. The voice signals are then circuit- 

15 switched as a normal telephone call to provide POTS band voice communication over the 
PSTN 1 18 to remote telephone 140. One will appreciate that according to this 
embodiment, because telephone 120 circuit switches the call between the telephone 120 
and the remote telephone 140, telephone 120 is not be able to accommodate simultaneous 
communication using handset 128 (FIG. 3) on the same connection to the PSTN. Thus, 

20 the functional operation described by system 200 (FIG. 5) would be implemented to 

provide access to telephone 120 and control access to the handset 128 on telephone 120. 

One will appreciate that communications in the opposite direction, from remote 
telephone 140 to portable telephone 705 operate in a reverse manner. Analog voice 
signals communicated from remote telephone 140 are digitized into packeted data by 

25 circuitry, such as a DSP, within telephone 120. The packeted data is then delivered to 
portable phone 705 which decodes the packeted data and a speaker converts the resulting 
signal into audible sound. 

The user initiating a voice communication may indicate a call destination by 
dialing a telephone number of remote telephone 140 or other identification via the user 

30 interface of personal access device 1 12. This destination identification is sent along with 
the voice data to provide telephone 120 with the destination for a particular 
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communication. For example, in the case of a typical telephone call, the user may dial a 
telephone number identifying the phone address of a desired call destination. Telephone 
120 includes telephone circuitry 126 designed to decode this information and route the 
call to the provided destination over the POTS voice band. In effect, the first 
5 embodiment of system 700 provides the voice communication capabilities of telephone 
120 remotely via the portable telephone 705. 

In a second embodiment of system 700, as in the first embodiment, portable 
telephone 705 digitizes a user's analog voice signals into packeted data signals which are 
transmitted to telephone 120. However, in contrast to the first embodiment of system 700 

10 described above, telephone 120 does not convert the packeted data into a POTS band 

voice signal Rather, the packeted data signals may be relayed via packet switching over 
PSTN 1 18 to remote communication unit 114. Remote communication unit 1 14 may 
then provide the circuitry, such as a DSP, to decode the packeted data into an analog 
voice signal and then route the voice communication to remote telephone 140 via the 

15 POTS voice band. As in the first embodiment, the remote telephone 140 may be 
identified by a telephone number provided by a user of the handset 168. 

As in the prior embodiment, one will appreciate that communications in the 
opposite direction, from remote telephone 140 to portable telephone 705 will be 
performed in a reverse manner. Analog voice signals communicated from remote 

20 telephone 140 are digitized into packeted data by circuitry, such as a DSP, within remote 
communication unit 114. The packeted data is then delivered across the PSTN to 
telephone 120. Telephone 120 relays the packeted data to portable phone 705 which 
decodes the packeted data and the speaker converts the resulting signal into audible 
sound. 

25 One will appreciate that according to this second embodiment telephone 120 is 

able to accommodate simultaneous voice communication using handset 128 (FIG. 3) on 
the same connection to the PSTN as portable telephone 705. Thus, the functional 
operation described by system 300 (FIG. 6) would be implemented to control access to 
the telephone 120 by portable handset 705. 

30 It will be appreciated that this embodiment enables physical placement of a 

remote communication unit 1 14 in a location that enables a user to make what is typically 
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a long distance call with only charges related to the local access at telephone 120 and any 
other connection fees associated with accessing the remote communication unit 1 14. 
Thus, using software and computer techniques that are now well known, a voice call can 
be placed over the PSTN, utilizing the Internet, to a very distant remote telephone 140, 
5 whereby long distance telephone calling is effectively achieved without the associated 
long distance connection fees. 

Further embodiments to system 700 may include a roaming feature enabling the 
RF transceiver 160 (FIG. 4) to communicate with a RF transceiver 122 (FIG. 3) 
providing the strongest signal link strength in a given physical location. As a user of 

10 handset 705 moves about a geographic area within a network 124 of telephone 120 
locations, the circuitry associated with RF transceiver 160 monitors the signal link 
strength of the connection with the current RF transceiver 122, and the strength of 
another available RF transceiver 122 in the network. If the signal link of the current RF 
transceiver becomes weaker than the signal of another RF transceiver 122 on the network 

15 124, the RF transceiver 160 may transfer the current communication to the alternate RF 
transceiver 122 with the strongest signal. It will be understood that this embodiment 
provides handset 705 with a system for periodically monitoring the signal strength of 
surrounding RF transceivers 122 associated with a telephone 120. Accordingly, the RF 
transceiver 122 with the strongest signal may be selected for communication in order to 

20 establish the most reliable link. 

It will be appreciated that the embodiments of system 700 described above may 
provide an alternative to traditional wireless phone usage. For example, the use of 
traditional wireless phones may be severely limited in certain locations, such as when a 
user is underground or surrounded by tall buildings. Instead, a handset 705 only need be 

25 positioned within the range of a RF transceiver 122 located within a telephone 120 or 
communication device. Such applications find use in hotels, office buildings, factories, 
city streets, restaurants, malls, and shopping centers. 

As described above in relation to systems 100 and 700, the RF transceiver 122 
and controller 130 are preferably located within the housing of a telephone 120 in order 

30 to save space, reduce cost, and provide physical protection. However, as depicted by 
system 800 in FIG. 8, it will be appreciated that the RF transceiver 122 and controller 
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130, associated with the telephone 120, may be located outside the physical confines of 
the telephone 120 for ease of installation, ease of service, or space restrictions. 
Additionally, placing the RF transceiver 122 in a location remote from the telephone 120 
housing may increase reception and reduce RF interference. The RF transceiver 122 and 
5 controller 130, may be placed in a separate module 121, yet continue to share the same 
connection to the PSTN 1 18 as used by the telephone. By using the same connection 
between the telephone 120 and the PSTN 118, existing infrastructure may be utilized to 
provide communications with a remote communication unit 114 without running 
additional network cables. The separate module 121 may be located just outside the 

10 telephone 120 housing, or may be remotely located by several feet in order to decrease 
visibility, increase reception, or provide a decreased risk of theft. Despite the greater 
proximity from the telephone 120, the RF transceiver 122 and controller 130, now housed 
within separate module 121, may interface through interface 801 to the interface circuit 
124. Interface 801 may be a wired or wireless connection using well known 

1 5 communication methods. Interface 801 may provide a communication channel between 
the RF transceiver 122 and controller 130 to circuit 124 or other circuitry located within 
the telephone. 

As mentioned above, in addition to telephone 120, a communication device may 
comprise any type of communication "node" connected to the PSTN. Such a node may 

20 be a DSL modem 902 with an integrated RF transceiver 122 and controller 130 as shown 
in system 900 in FIG. 9. DSL modem 902 uses an existing connection to the PSTN 118 
to provide data communication. DSL modem 902 is publicly accessible by anyone 
within the proximity of the integrated low-power RF transceiver. Such "nodes" are often 
hidden out-of-site of a customer's view in a stationary object such as an electric sign or 

25 billboard. Alternatively the nodes can be displayed as an indication to a user that the 
wireless service is available. A "node" may also describe a public, pay-type telephone 
which has been disabled conventional voice-type telephone calls using the integrated 
handset 128, but is configured for remote access by a personal data access device 1 12 
according to systems 100, 700, 800, or 900. 

30 The systems and methods of the described systems 100, 700, 800, or 900 may be 

used to provide publicly accessible wireless access to personal data access devices 
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wherever communication devices already exist. Because the wiring infrastructure to the 
PSTN is already in place, retrofitting existing communication devices to handle wireless 
data access can provide a new method of generating revenue from existing business 
assets. For example, the cellular phone boom has left pay-phone companies with 
5 decreasing revenues. Besides the convenience and low prices of cellular phones, current 
cellular phone plans include free long distance. Thus, the demand for voice calls on pay- 
phones has declined, leaving pay-phone companies with assets returning very little profit. 
While voice calls using pay phones are on the decline, the use of wireless data 
networking by consumers is on the rise. Thus, by retrofitting pay-type telephones with 

10 wireless access, new life is breathed into these assets. 

Referring now to FIG. 10, a typical business environment 1000 for implementing 
business models using the described systems 100, 700, 800, or 900 ("the systems") 
include three principal parties: a customer, a wireless service provider, and an 
Internet/Intranet Service Provider (ISP) 1015. 

15 First, an end user, patron, or customer 1005 possesses the personal data access 

device 1 12 such as laptop or portable handset 705 (FIG. 7). This personal access device 
has the ability to communicate with a communications device such as telephone 120 or 
node 705. Customer 1005 may be a patron to a restaurant, a traveler in an airport 
terminal, a commuter on a city street, or the temporary resident of a hotel. 

20 Second, a wireless service provider 1010 provides the communication device, 

such as telephone 120 (FIG. 2) or node 902 (FIG. 9) which can wirelessly connect to the 
personal access device 1 12 through the means described in connection with the systems 
above. Wireless service provider 1010, for example, may be a restaurant, an airport, a 
pay telephone owner or operator, or a hotel. Wireless service provider 1010 supplies the 

25 hardware and the connection to the communication device, but may not necessarily 
provide the service to connect to the Internet or Intranet over the PSTN 118, 

A third party, Internet/Intranet Service Provider (ISP) 1020 provides the service 
connecting the customer 1005 to the remote communications device 1 14. Ultimately, 
remote communications device 1 14 may provide user 1005 with access to the Internet. 

30 ISP 1020 may be a traditional dial-up ISP when personal data access device 1 12 connects 
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to the network using system 200 (FIG. 5). In the alternative, ISP 1020 may provide 
broadband services according to system 300 (FIG. 6). 

Of course, in some situations ISP 1020 and wireless service provider 1010 may be 
the same entity. For example, a pay telephone company may operate both pay 
5 telephones and an Internet/Intranet access service. 

In one embodiment, wireless service provider 1010 may require appropriate 
identification from customer 1005 to access a communications device. For example, the 
customer 1005 may be required to enter billing and/or identifying information through a 
provided portal each time a user wishes to gain access to the communications device. In 

10 other situations, wireless service provider 1010 may be able to decode identifying 

information sent from a customer's 1005 personal data access device 112. The wireless 
service provider 1010 may charge for access, or simply use the access as a free service 
designed to attract customers. For instance, when wireless service provider 1010 is a 
hotel the telephones installed throughout the hotel may be freely accessed as part of a 

15 guest's included amenities. On the other hand, the hotel may charge a fixed fee for an 
allotted access window, or alternatively the hotel may charge a customer on the basis of 
actual time of access, or the amount of data transmitted. 

In another embodiment, ISP 1020 controls the access of user 1005 to the Internet 
instead of wireless service provider 1010. In this situation wireless service provider 1010 

20 may provide the physical means to access the remote communication unit 1 14, but the 
ISP 1 020 restricts access based on well known payment or billing procedures such as 
those currently used by dial-up and DSL internet providers. 

In yet another embodiment, wireless service provider 1010 may provide all 
compensation to ISP 1020 for a user's 1005 access to remote communication unit 114. 

25 In this situation, customer 1005 does not compensate other parties for access. Thus, 
instead of charging for access, wireless service providers may use this method to entice 
customers 1005 to remain within the physical proximity of a wireless service provider 
1010 for a longer period of time. By retaining the customers 1005 for a longer period of 
time, the wireless service provider 1010 has the opportunity to sell the customer more 

30 goods or services. For example, a coffee shop wishing to entice their customers to stay 
for another cup of coffee may provide a freely accessed communication device, such as 
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node 902. This enables the coffee shop's customers to surf the Internet at their leisure at 
no cost to the customer 1005. 

While several specific business models have been discussed, one skilled in the art 
would recognize that many models of payment for access to the remote communication 
5 unit 1 14 and/or a communication device such as telephone 120 are well within the spirit 
and scope of the invention. 

Business environment 1000 may be implemented by various industries to provide 
data and/or voice communications for patrons. The business model is typically more 
successful in any location where communication devices typically already exist and the 

1 0 potential for data transmissions are high. 

For example, a wireless service provider 1010 may be a business providing pay- 
telephone service via a network of pay-type telephones. The business providing the pay- 
phone service may retrofit their pay-type telephones throughout a geographic area with 
any of the described systems. The existing base of pay-type telephones are designed to 

15 primarily handle voice-type telephone calls by using a provided handset 128 integrated 
with the telephone. By incorporating a controller 130, R.F. transceiver 122, and interface 
circuit 124 into the base of telephones throughout a geographic area, a customer 1005 is 
provided with a method of remotely communicating voice and/or data with a personal 
data access device 1 12 without using a cellular base station 22. While the preferred 

20 embodiment retains the function of providing the access to a pay-telephone for normal 
voice calls using the pay-phone's integrated handset 128, in some cases the pay-type 
telephone may be removed leaving only a wireless node. In this case, the interface circuit 
124 continues to handle the function of providing an interface between the PSTN and 
controller 130 and RF transceiver 122, but the telephone circuitry 126 and handset 128 

25 are no longer needed. 

Similarly, wireless service providers 1010 may include airports, subways, bus 
stations, and other transportation hubs that could use the system in conjunction with the 
pay-type telephones 120 or other communication devices found throughout the terminals 
and waiting areas. By installing pay-phones 120 containing the required circuitry (for 

30 example, system 100), or by installing add-on circuitry in a separate module 121 

associated with the pay-phones (for example, system 900) an airport is able to provide 
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wireless Internet access to travelers without the inconvenience of installing new cabling 
throughout a terminal. 

Instead of a pay-type telephone in a public area, the communication device may 
be a telephone 120 in a hotel room, a telephone in a conference room, or an office 
5 telephone. For example, a hotel may use the business environment 1000 as an efficient 
way of deploying wireless Internet throughout a hotel. By placing transceivers 122 in or 
near the telephones in guest rooms, lobbies, and meeting areas, the hotel is provided with 
a network capable of supporting wireless communications between a personal data access 
device 1 12 and a remote communication unit 114 throughout the hotel. Similarly, an 
10 office building can be completely outfitted with a data network by using an existing 
telephone communications infrastructure, without running additional cables throughout 
the building. 

Restaurants and other retailers may wish to install wireless communication nodes 
according to the described business environment 1000 in order to attract and retain 

15 customers 1005. For example, a retailer that wishes to attract customers may provide a 
wireless node 902 during a customer 1005 visit. Customers may own their own RF 
transceiver, installed within their personal access device 1 12, or they may rent or borrow 
the transceiver from the restaurant in order to use the service during the visit. This 
transceiver may be integrated into a PCMCIA (Personal Computer Memory Card 

20 International Association) adapter card that fits into a corresponding slot of a laptop 
computer. The retailer may use the system as a way to retain patrons in the store, to 
provide additional advertising and information to the customers, and if the service is 
provided for a fee, additional revenue. Because most business locations already have a 
telephone connection for voice communications, the connection to the PSTN 118 

25 typically already exists. Therefore, system 900 is easily installed and maintained. 

FIG. 1 1 shows one example of how the systems and methods of the invention 
may be used by a wireless service provider 1010 to provide wireless data networking 
between a personal data access device 1 12 and a remote communication unit 1 14. An RF 
link to a communications device may be provided in high traffic areas where users 

30 frequently gather (step 1 105). For example, cafes, restaurants, airports, bus stations, 

hotels, and bus stops are examples of such places that typically have an installed base of 
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telephones 120. Because several networks 124 (FIG. 7) may be located within the same 
proximity of each other, a network identifier may be transmitted by a communication 
device in order to identify a particular collection of communication devices making up a 
network (step 1110). A network is simply defined as a collection of one or more 
5 communication devices designed to be accessed under the same service provider. The 
network identifier may be provided in the format of an access code used to connect to the 
proper network. Alternatively, the user may execute software on the personal access 
device 1 12 to "sniff" for available networks. If a list of available networks is found, the 
user may then select the appropriate network to join. Once the user has joined the 

10 network, a portal may be provided as an initial display to the user; typically the portal is 
displayed within an Internet browser in order to establish access privileges (step 1115). 
Initially, the portal may be the only accessible feature on the network. However, once 
access privileges are granted, the personal access device 112 may be granted access to 
some greater amount of features, such as access to the Internet, after providing requested 

15 information (step 1 120). For instance, the portal may request billing information which 
may be in the form of a credit card number, hotel room number, subscription account 
number, gift card number, or other known payment methods in exchange for the 
additional access to the system. Alternatively, many businesses may not charge at all for 
the service, but may still require information used to identify the user. In either case, the 

20 business may use the portal to advertise or provide information to customers. In the case 
of free access, the provider may not use a portal at all. Access rights can be granted to a 
personal access device 1 12 as determined based on a restricted usage of time, a restricted 
data transfer quantity, or a predetermined number of accesses (step 1 125). Once the 
personal access device 1 12 has acquired access to the system, the user may continue to 

25 use the additional features until the access rights expire (step 1 130). When the access 
rights have expired, the system may restrict access to the additional features and provide 
the portal for purchasing additional access rights (step 1135). 

While it is anticipated that many users may pay for access via the portal using an 
electronic registration form and a charge account, many other forms of payment are 

30 within the scope of the invention. For example, the user may purchase access to the 

system at the communications device itself. In particular, a pay- type telephone 120 may 
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have a credit card reader and user interface for activating access. Alternatively, the pay- 
type telephone 120 may use voice activated prompts to guide a user through payment for 
the access to the service. 

In another embodiment, a subscription service may be provided such that a user 
5 may pre-arrange access to the network. According to this embodiment, a personal 

access device 112 may be automatically identified based on unique identification such as 
an Ethernet address. Alternatively, a user may enter identifying information into the 
portal to identify the prearranged subscription. It is contemplated that other commonly 
known billing methods, such as providing registration to a user through an Internet web 

10 portal, or by calling a service provider could also be used. 

The transceiver 160 and related circuitry in the personal data access device 1 12 
may be usable with a communication device such as pay-type telephone 120 operated by 
many different wireless service providers 1010 such that an customer 1005 may access a 
plurality of communications devices without purchasing additional transceiver circuitry 

1 5 for each service. For example, the RF link 115 between the telephone 1 20 and the 

personal data access device 1 12 may be any number of commonly-used, standardized 
protocols known in the art. For example, systems using Bluetooth technology, or systems 
using the wireless-Ethernet IEEE 802.1 1 standards (e.g. 802.1 1(a), 802.1 1(b), and ■ 
802.1 1(g)), commonly known as "Wi-Fi," are contemplated. The 802.1 1 specification is 

20 an over-the-air interface between a wireless client and a transceiver in a base station or 
between two wireless clients. The 802.11 standard generally applies to wireless LANs 
and provides 1 or 2 Mbps transmission in the 2.4 GHz band using either frequency 
hopping spread spectrum (FHSS) or direct sequence spread spectrum (DSSS). The 
802.1 1(a) variation is an extension to 802.1 1 that applies to wireless LANs and provides 

25 up to 54 Mbps in the 5GHz band. The 802.1 1(a) variation uses an orthogonal frequency 
division multiplexing encoding scheme rather than FHSS or DSSS. The 802.1 1(b) 
variation, is an extension to 802.1 1 that applies to wireless LANs and provides an 1 1 
Mbps transmission with a fallback to 5.5, 2 and 1 Mbps in the 2.4 GHz band. 802.1 1(b) 
uses only DSSS. The 802.1 Ig variation applies to wireless LANs and provides over 20 

30 Mbps in the 2.4 GHz band. Because this type of network technology provides network 
circuitry capable of being used with multiple wireless service providers 1010, a customer 
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1005 will typically own all the circuitry needed to interact with a communications device 
120. However, some wireless service providers 1010 may rent the required transceiver to 
a user 1005 for a personal access device 112, and any rental fees may be included in the 
total revenue for the system. 
5 Accordingly, as described above, a system is provided for communicating with a 

remote communication unit via a public switched telephone network (PSTN). In one 
embodiment, the system includes a personal data access device executing a program that 
is to communicate with the remote communication unit via the PSTN, a data 
communication device associated with the personal data access device and in 

10 communication with the program, and a first radio frequency (RF) transceiver associated 
with the personal data access device and in communication with the data communication 
device. The system further includes a public, pay-type telephone, electrically connected 
for communication over the PSTN, a second RF transceiver associated with the 
telephone, the second RF transceiver configured for communication, via an RF link, with 

15 the first RF transceiver, and a controller associated with the telephone, responsive to 

communications received from the first RF transceiver to seize a phone line, initiate, and 
establish a communication link over the PSTN to a remote communication link 
designated by the personal data access device, the controller and the program being 
further configured to maintain two-way communication between the personal data access 

20 device and the remote communication device via the PSTN and the RF link. 

The foregoing description has been presented for purposes of illustration and 
description. It is not intended to be exhaustive or to limit the invention to the precise 
forms disclosed. Obvious modifications or variations are possible in light of the above 
teachings. The embodiment or embodiments discussed were chosen and described to 

25 provide the best illustration of the principles of the invention and its practical application 
to thereby enable one of ordinary skill in the art to utilize the invention in various 
embodiments and with various modifications as are suited to the particular use 
contemplated. All such modifications and variations are within the scope of the invention 
as determined by the appended claims when interpreted in accordance with the breadth to 

30 which they are fairly and legally entitled. 
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